walled flask described in the circular mentioned is not suitable for testing finely ground substances, as it does not always give accurate results.
The meal when tested in such a flask frequently burns badly at the bottom, and the flask does not clean well and soon breaks, while the double-walled flask may be cleaned without trouble and does not break easily.
One of the principal causes why corn meal and other finely ground materials deteriorate is the water which they contain. The manufacturers of thesB finely ground products can largely eliminate the excess water in their meal and flour by proper precautions. The amount of water in flour or meal can easily be tested in a few minutes .by the use of this special flask, thereby determining whether they contain too much water for safe transportation or storage.
The tester consists of two or more compartments, so that one or more duplicate sample tests can be run at the same time. There is a flask for each compartment and a gas, alcohol, or gasoline burner beneath each one. Figures 2 and 3 show an external view of a standard 6-compartment water tester ready for use. 19612°-14 BULLETIN 56, U. S. DEPARTMENT OF AGRICULTURE.
DESCRIPTION OF THE SPECIAL FLASK.
The flask, the dimensions of which are shown in figure 1 , is double walled and can be made of copper or glass. The inner flask has a capacity of approximately 900 cubic centimeters and the spacê between the two walls should hold not less than 250 nor more than 300 c. c. If the flasks are made of copper, the thickness of the copper before it is spun should be 22 thousandths of an inch or 16 ounces to the square foot. The copper flasks will have to be made in two sections and soldered together in the middle with a very hard solder.
The soft solder commonly used by plumbers is nob suitable for this work. Success with these flasks has been attained only when they were soldered together with a silver solder. When 150 c. c. of oil is poured in between the two walls, the top of the oil should be about halfway up the sides of the flasks.
If the flasks do not meet these specifications they should not be used. To make a water test pour 150 c. c. of oil in the inner flask and then 150 c. c. of oil between the two wallsT Weigh an average sample of 50 grams on scales that are sensitive to at least one-twentieth of a gram and put it into the inner flask by means of a long funnel, so as to drop the material well down into the inner flask; otherwise, the material will collect around the neck and will be liable to fill up the tube which leads from the flask to the condensing tube.
SPECIFICATIONS FOR THE THERMOMETER.
The thermometer should be approximately 13 inches long and nine thirty-seconds of an inch in diameter, with a bulb approximately three-fourths of an inch in length. The thermometer should be grad- ADJUSTMENT OF THE THERMOMETER.
The thermometer is more easily adjusted in the copper flask by first putting the bulb in flour, leaving a fine white coating of the substance on the thermometer. It is then put into the flask and quickly withdrawn, so as to see the height of the oil on the bulb, which should be so placed in the flask that it is approximately three-fourths covered with oil, as shown in figure 3. If the thermometer is not properly adjusted, the results will be inaccurate.
DESCRIPTION OF THE GRADUATE AND HOW TO READ IT. a 50-gram
The special graduate shown in figure 4 , used when sample is tested, is just one-half the volume of the graduate in regular use and gives the percentage of water direct without multiplying by two, which must be done in employing the one commonly used.
Usually a small quantity of oil is carried over into the measuring cylinder and collects on the surface of the water, so that the readings should be made at the bottom of the meniscus between the oil and the water, as shown in figure 4 pleted and while the oil is still hot, empty the contents of the flasks into a strainer to recover the oil, which can be used repeatedly. A funnel strainer fitted to the mouth of a 3 or 4 gallon milk can is serviceable and inexpensive.
The funnel strainer mentioned is shown" in figure 6. There should be a small quantity of absorbent cotton placed in the bottom of this strainer, so that only the oil can collect in the can beneath. STOPPERS TO BE USED. If copper flasks are used, a special No. 5 rubber stopper will have to be made, so as to stand the high temperature. Figure 7 shows the results of the heat on three rubber stoppers when run in a doublewalled copper flask. The temperature of the oil in the inner flasks in each of these tests was 190°C . when the flame was extinguished. Stopper A was made especially to stand high temperatures and was tested once ; stopper B was also especially made by the same manufacturer who made stopper A, but was tested 30 times, while stopper C is the regular No. 5 stopper and was tested only once. It is important that a special stopper which will stand high temperatures be used if flour and meal are run in the copper flask. One of the most important factors in getting correct results in the test here described is the time in which it is made. Unless the flame is under the direct control of the operator and run in accordance with the following directions, the test will not be accurate.
The flame should be so adjusted that the temperature of the oil in the inner flask will reach 120°C. in 15 minutes and rise approximately 5 degrees for every minute after that until it reaches the desired temperature. This will require 14 minutes for oil containing flour after it gets to a temperature of 120°t o reach a temperature of 190°, and 11 minutes for oil containing meal after it gets to a temperature of 120°to reach a temperature of 175°.
If the oil in the inner flask reaches a temperature of BULLETIN 56, U. S. DEPARTMENT OE AGRICULTURE. 120 c in less than 15 minutes, the flame should be turned down, so that the temperature will rise approximately 5 degrees a minute.
If it takes more than 15 minutes to reach 120°, the flame may be turned up, so that the temperature will rise at the rate mentioned.
The temperature of the oil in the inner flask should rise from 120°t o 150°i n approximately 6 minutes. If the oil between the walls is not emptied and another test is made before the oil gets cool, the time required to reach 120°will be less than 15 minutes with a proper flame. The proper temperature at which to extinguish the flame in the apparatus was found by checking duplicate samples in the common type of double-walled water oven that was 11 mches high, 11 inches wide, and 10 mches deep, outside dimensions, and having a 1-inch space between the outer and the inner wall for the water.
The water in the oven was kept boiling by two gas flames and was kept at a uniform height. The different substances were allowed to remain in the oven until they came to a constant weight. (1) Both in the inner flask and between the two walls 150 c. c. of oil should be used.
(2) The thermometer hi the copper flasks can be easily adjusted by so placing the bulb of the thermometer in flour or meal that a thin coating is left upon it. The thermometer is put into the flask and quickly withdrawn, so as to see the height of the oil on the thermometer, which should be so adjusted that the bulb will be three-fourths of its length hi the oil.
(3) A moderate, steady flame should be kept, which will take 15 minutes for the oil in the inner flask to reach 120°C , 26 minutes for the entire test for corn meal, and 30 minutes for flour. If the oil is hot between the two walls when the test is begun, the time required to reach 120°with a proper flame will be less than 15 minutes. In such instances the time from 120°to 150°C . should be approximately 6 minutes.
(4) The thermometer should rise about 5 degrees C. in 1 mmute.
(5) After the flame is extinguished there is an increase of 10 to 15 degrees C. in temperature.
(6) Before taking a reading the distillation flask should be disconnected from the condensing tube and all the moisture allowed to collect in the graduate. (7) The outside flask can be corked while the inner one is being emptied, and the same oil may be used five or six times before being changed.
(8) Cotton should be placed at the bottom of the funnel strainer. (9) The inner flask should be rinsed out with an extra 150 c. c. of oil after it is emptied of the corn meal or flour.
(10)-Only special stoppers of the best quality should be used in the necks of the copper flasks.
(11) To insure accurate results when testing flour or meal a special measuring graduate should be used.
(12) For correct results the first run in new flasks should be discarded and the results of the second one taken; also, if the apparatus has not been used for several days, a second run should be made.
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